Searching PAJ 



http://wwwl.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa211. 



PATENT ABSTRACTS OF JAPAN 



(51) Int. CI. 



(11) Publication number : 10-219354 
(43)Date of publication of application : 18.08.1998 



C21D 9/00 
C21D 1/52 
F23L 15/02 



(21) Application number : 09-041675 

(22) Date of filing : 10.02.1997 



(71) Applicant 

(72) Inventor : 



SANKEN SANGY0 KK 

INAMI TAKAYUKI 
HAZAMA KATSUMI 



1 a 



0 O 0 G 



0 0 0 



GO O 



(54) CONTINUOUS HEATING FURNACE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a continuous 
heating furnace capable of keepting the side 
nearer to steel slab in optimum atmosphere in 
accordance with heating purpose. 
SOLUTION: Burners 10 are arranged on the 
furnace wall 81 in a heating zone IP, heating 
zone 2H and heating zone 3U divided in the 
moving direction of the steel slab 90. Each 
burner 10 is provided with an air injecting 
hole 20 capable of injecting the preheated air 
>800° C, or the preheated air at >800° C and 
primary fuel, a proximity fuel injecting hole 
30 and a remote fuel injecting hole 40 
arranged at the position nearer to and away 
from the steel slab 90 to/from the injecting 
hole 20 and capable of injecting a secondary 
fuel, a first adjusting value 35 attached to 
the proximity fuel injecting hole 30 and a 
second adjusting valve 45 attached to the 
remote fuel injecting hole 40. In the heating 
zone IP, the fuel supply quantity to the 

proximity fuel injecting hole 30 is made almost equal to that to the remote 
fuel injecting hole 40, and in the heating zone 2H, the fuel supply quantity 
to the injecting hole 30 is made almost equal to that to the remote fuel 
injecting hole 40, and in the heating zone 3U, the fuel supply quantity to the 
injecting hole 30 is made smaller than that to the injecting hole 40. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The inside of one furnace body is divided in two or more bands, and 
at least one burner is arranged by the furnace wall of each of that band, each 
of the burner The tempered air 800 degrees C or more Or the air exhaust nozzle 
which can inject the tempered air and primary fuel 800 degrees C or more, The 
proximity fuel-injection mouth and remote fuel-injection mouth which were 
prepared in the side close to a slab, and far to the air exhaust nozzle and 
which can inject secondary fuel, respectively, While having the 1st control 
valve attached to the proximity fuel-injection mouth, and the 2nd control valve 
attached to the remote fuel-injection mouth Through the 1st control valve and 
the 2nd control valve, in the band of the carrying~in mouth of a slab, the 
amount of fuel supply to a proximity fuel-injection mouth spreads abbreviation 
etc. on it to a remote fuel-injection mouth, and it is set up. It is set up so 
that the amount of fuel supply to a proximity fuel-injection mouth may be made 
larger than that to a remote fuel-injection mouth in the band inserted into the 
band of the carrying-in mouth of a slab, and the band of a taking-out mouth and 
a slab may be heated by the reducing atmosphere. The continuous heating furnace 
characterized by being set up so that the amount of fuel supply to a proximity 
fuel-injection mouth may be made smaller than that to a remote fuel-injection 
mouth in the band of the taking-out mouth of a slab and. a slab may be heated by 
the oxidizing atmosphere. 

[Claim 2] The inside of one furnace body is divided in two or more bands, and 
at least one burner is arranged by the furnace wall of each of that band, each 
of the burner The tempered air 800 degrees C or more Or the air exhaust nozzle 
which can inject the tempered air and primary fuel 800 degrees C or more, The 
contiguity fuel-injection mouth and remote fuel-injection mouth which were 
prepared in the side close to a slab, and far to the air exhaust nozzle and 
which can inject secondary fuel, respectively, While having the rate control 
valve of a fuel-supply quantitative ratio attached to the contiguity 
fuel-injection mouth and the remote fuel-injection mouth Through the rate 
control valve of a fuel-supply quantitative ratio, in the band of the 
carrying-in mouth of a slab, the amount of fuel supply to a contiguity 
fuel-injection mouth spreads abbreviation etc. on it to a remote fuel-injection 
mouth, and it is set up. It is set up so that the amount of fuel supply to a 
contiguity fuel-injection mouth may be made larger than that to a remote 
fuel-injection mouth in the band inserted into the band of the carrying-in 
mouth of a slab, and the band of a taking-out mouth and a slab may be heated by 
the reducing atmosphere. The continuous heating furnace characterized by being 
set up so that the amount of fuel supply to a contiguity, fuel-injection mouth 
may be made smaller than that to a remote fuel-injection mouth in the band of 
the taking-out mouth of a slab and a slab may be heated by the oxidizing 
atmosphere. 

[Claim 3] The continuous heating furnace according to claim 1 or 2 
characterized by setting up the position of the burner of each band so that the 
distance of the center of the burner for two or more aforementioned bands of 
every and a slab may be applied to the band of a taking-out mouth from the band 
of the carrying-in mouth of a slab and it may become large. 
[Claim 4] It is [ the claim 1 characterized by either of the aforementioned 
burners arranged so that a pair may be made to a furnace wall while the excess 
air ratio of the aforementioned whole burner was held at the value slightly 
higher than 1 working, and another side stopping, stopping on the contrary 
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subsequently, and that another side works setting a predetermined time 
interval, and being repeated by turns or ] a continuous heating furnace given 
in either among 3. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates the 
amount of heat transfer and atmosphere over a slab to the thing it was made to 
become the optimal for every band about the continuous heating furnace for 
which it is divided in two or more heating zone regions, and the tempered air 
800 degrees C or more is used. 
[0002] 

[Description of the Prior Art] The continuous heating furnace 1 is divided in 
two or more heating zone regions, such as heating zone 3U which hits the band 
of the taking-out mouth of heating zone 2H and a slab which hits the band 
inserted into the band of the carrying-in mouth of heating zone IP and a slab 
90 which hits the band of the carrying-in mouth of a slab 90, and the band of a 
taking-out mouth, as shown in drawing 11 . in recent years In order to raise 
the thermal efficiency, the thing equipped with the burner 2 which the tempered 
air 800 degrees C or more is used [ burner ], and burns fuel came to be used. 
The burner 2 For example, air exhaust nozzle 2a which injects 800 degrees C or 
more tempered -air 2c prepared in furnace wall la as shown in drawing 12 , It 
has two or more fuel-injection mouth 2b prepared in the circumference. , 
respectively 2d of primary fuel, Air exhaust nozzle 2a and fuel-injection mouth 
2b are supplied, secondary fuel 2e also mixes the fuel injected from which 
mouth with tempered air 2c injected from air exhaust nozzle 2a, and burns, and 
a flame is formed, and it is constituted so that a slab 90 may be heated by the 
heat to generate. 

[0003] Moreover, in the conventional continuous heating furnace 1, the physical 
relationship over the slab 90 of air exhaust nozzle 2a which constitutes a 
burner 2, and fuel-injection mouth 2b is the same in any band, and air exhaust 
nozzle 2a and fuel-injection mouth 2b are arranged so that a flame may not 
contact a slab 90. It is constituted so that fuel may moreover be equally 
supplied to all of fuel-injection mouth 2b prepared in the side close to a slab 
90, and far. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the yield of the non-burned 
component in exhaust gas increases, and since an excess air ratio is held at a 
value smaller than 1, if it is emitted into the atmosphere as it is, it will 
produce the problem of polluting environment, as a whole, for example, so that 
a reducing atmosphere may be formed for the purpose of suppression of 
generation of the scale of the front face of a slab 90. Moreover, in order to 
avoid the environmental problem, it is necessary to form separately the burner 
which burns a non-burned component. 

[0005] On the other hand, if an excess air ratio is held as a whole at a high 

value. more remarkable than 1, while the amount of combustion gases, by the 

excess air will increase and thermal efficiency will fall, there is a trouble 

that generation of the scale of the front face of a slab 90 increases. 

[0006] Then, the place made into the purpose of this invention is to offer the 

continuous heating furnace constituted so that the side near the slab which 

affects it substantially to a slab might moreover be held for every band at the 

optimal atmosphere, without thermal efficiency being high, and there being 

almost no yield of the non-burned component in exhaust gas, therefore polluting 

environment. 

[0007] 
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[Means for Solving the Problem] Since the above-mentioned purpose is attained, 
the continuous heating furnace of invention of a claim 1 The heating zone 1 
which the inside of one furnace body is divided in two or more bands, for 
example, hits three bands and the band of the carrying-in mouth of a slab (90) 
(P), If the case of the heating zone 2 (H) which hits the band inserted into 
the band of the carrying-in mouth of a slab (90) and the band of a taking-out 
mouth, and heating zone [ which hits the band of the taking-out mouth of a slab 
(90) ] 3 (U) , is assumed At least one burner (10) is arranged by the furnace 
wall of each of that band, each of the burner (10) The tempered air 800 degrees 
C or more (2c) Or the air exhaust nozzle which can inject the tempered air (2c) 
and primary fuel (2d) 800 degrees C or more (20), The contiguity fuel-injection 
mouth (30) and remote fuel-injection mouth (40) which were prepared in the side 
close to a slab (90), and far to the air exhaust nozzle (20) and which can 
inject secondary fuel (2e), respectively, While having the 1st control valve 
(35) attached to the contiguity fuel-injection mouth (30), and the 2nd control 
valve (45) attached to the remote fuel-injection mouth (40) Through the 1st 
control valve (35) and the 2nd control valve (45), in the heating zone 1 (P) of 
the carrying-in mouth of a slab (90), the amount of fuel supply to a contiguity 
fuel-injection mouth (30) spreads abbreviation etc. on it to a remote 
fuel-injection mouth (40), and it is set up. It is set up so that the amount of 
fuel supply to a contiguity fuel-injection mouth (30) may be made larger than 
that to a remote fuel-injection mouth (40) in the heating zone 2 (H) inserted 
into the band of the carrying-in mouth of a slab (90), and the band of a 
taking-out mouth and a slab (90) may be heated by the reducing atmosphere. It 
is characterized by being set up so that the amount of fuel supply to a 
contiguity fuel-injection mouth (30) may be made smaller than that to a remote 
fuel-injection mouth (40) in the heating zone 3 (U) of the taking-out mouth of 
a slab (90) and a slab (90) may be heated by the oxidizing atmosphere, 
[0008] The continuous heating furnace of invention of a claim 2 is divided in 
the band (P, H, U) of plurality [ inside / of one furnace body ]. At least one 
burner (10) is arranged by the furnace wall of each of that band (P, H, U). 
each of the burner (10) The tempered air 800 degrees C or more (2c) Or the air 
exhaust nozzle which can inject the tempered air (2c) and primary fuel (2d) 800 
degrees C or more (20), The contiguity fuel-injection mouth (30) and remote 
fuel-injection mouth (40) which were prepared in the side close to a slab (90), 
and far to the air exhaust nozzle (20) and which can inject secondary fuel 
(2e), respectively, While having the rate control valve of a fuel-supply 
quantitative ratio (55) attached to the contiguity fuel-injection mouth (30) 
and the remote fuel-injection mouth (40) Through the rate control valve of a 
fuel-supply quantitative ratio (55), in the band (P) of the carrying-in mouth 
of a slab (90), the amount of fuel supply to a contiguity fuel-injection mouth 
(30) spreads abbreviation etc. on it to a remote fuel-injection mouth (40), and 
it is set up. It is set up so that the amount of fuel supply to a contiguity 
fuel-injection mouth (30) may be made larger than that to a remote 
fuel-injection mouth (40) in the band (H) inserted into the band (P) of the 
carrying-in mouth of a slab (90), and the band (U) of a taking-out mouth and a 
slab (90) may be heated by the reducing atmosphere. It is characterized by 
being set up so that the amount of fuel supply to a contiguity fuel-injection 
mouth (30) may be made smaller than that to a remote fuel-injection mouth (40) 
in the band (U) of the taking-out mouth of a slab (90) and a slab (90) may be 
heated by the oxidizing atmosphere. Oils, such as gas, and a fuel oil, lamp 
oil, are contained in primary fuel given in the above-mentioned claims 1 and 2, 
and secondary fuel. 

[0009] Moreover, the continuous heating furnace of invention of a claim 3 is 
added to the composition of a claim 1 or 1 invention of two. The center of two or 
more burners (10) of every band (P, H, U), and distance (LI, L2, L3) with a 
slab (90) It is characterized by what (LKL2<L3) the position of the burner 
(10) of each band was set up for so that it might apply to the band (U) of a 
taking-out mouth from the band (P) of the carrying-in mouth of a slab (90) and 
might become large. 

[0010] Furthermore, while the excess air ratio of the whole burner (10) is held 
at a value slightly higher than 1 in addition to the composition of invention 
according to claim 1, 2, or 3, the continuous heating furnace of invention of a 
claim 4 Either of the burners (10 10) arranged so that a pair may be made to a 
furnace wall (81 81) works, another side stops, subsequently it stops on the 
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contrary, and it is characterized by setting a predetermined time interval and 
being repeated by turns that another side works. In addition, it is the ratio 
of the air content over the theoretical air content for carrying out the 
perfect combustion of the fuel, and although the value with the value slightly 
higher than 1 changes a little with kinds of fuel, there is no generating of a 
non-burned component substantially, and an excess air ratio is a value from 
which the amount of combustion gases serves as the minimum, and is about 1. 05 
in gaseous fuel. In addition, in order to arrange a burner so that a pair may 
be made to a furnace wall, what [ not only ] is arranged so that a pair may be 
made, respectively to the parallel furnace wall which faces on both sides of 
the heated body but the thing which adjoins one of furnace walls (both are 
sufficient) among parallel furnace walls, and is arranged is contained. 
[0011] The sign in the parenthesis indicated by the above-mentioned The means 
for solving a technical problem is equivalent to the sign indicated by the 
drawing and the gestalt of implementation of invention mentioned later. 
[0012] According to invention according to claim 1 or 2, the temperature of the 
near flame of the contiguity fuel-injection mouth near a slab is high, first, 
in the band 1 of the carrying-in mouth of a slab, for example, a heating zone, 
the amount of fuel supply to a contiguity fuel-injection mouth spreads 
abbreviation etc. , and is set as it to a remote fuel-injection mouth, since a 
temperature gradient with a slab is also large, the amount of heat transfer to 
a slab is high, and the temperature of a slab rises abruptly. Next, in the band 
2 inserted into the band of the carrying-in mouth of a slab, and the band of a 
taking-out mouth, for example, a heating zone, since the amount of fuel supply 
to a contiguity fuel-injection mouth is larger than that to a remote 
fuel-injection mouth, the temperature of the near flame of the contiguity 
fuel-injection mouth near a slab is high, since a temperature gradient with a 
slab is also large, the amount of heat transfer to a slab is high, and the 
temperature of a slab rises. And since the near air contents of the contiguity 
fuel-injection mouth near a slab run short, a non-burned component occurs and 
it becomes a reducing atmosphere, generation of the scale of the front face of 
a slab is suppressed. Since the amount of fuel supply to a contiguity 
fuel-injection mouth is smaller than that to a remote fuel-injection mouth, 
although the temperature of the near flame of the contiguity fuel-injection 
mouth near a slab is low, the amount of heat transfer to a slab is low since a 
temperature gradient with a slab is also small and the temperature on the front 
face of a slab finally hardly goes up in the band 3 of the taking-out mouth of 
a slab, for example, a heating zone, equalization of internal and external 
temperature progresses. The near air content of a contiguity fuel-injection 
mouth becomes superfluous, the circumference of a slab serves as an oxidizing 
atmosphere, it is thin, the scale which was generated on the slab front face by 
the zone of preparatory heating and the heating zone and which cannot exfoliate 
easily oxidizes, and the detachability is raised. 

[0013] Moreover, the case of a flame length of the band of the carrying-in 
mouth of the set-up slab with which the amount of fuel supply to a contiguity 
fuel-injection mouth spreads abbreviation etc. on it to a remote fuel-injection 
mouth is the shortest, and it will become as long as what has the larger amount 
of fuel supply to a contiguity fuel-injection mouth than that to a remote 
fuel-injection mouth or a small thing. 

[0014] On the other hand, although a non-burned component once generates 
partially the region where the amount of fuel supply is large by setting up the 
air content to which any band is supplied from an air exhaust nozzle so that an 
excess air ratio may become large slightly from 1 as the whole burner, mixture 
with air progresses toward the nose of cam of a flame, and, finally it burns 
completely. Therefore, there are also few amounts of combustion gases, thermal 
efficiency is high, and environment is not polluted. 

[0015] According to invention according to claim 3, since an excess air ratio 
is held at a value slightly higher than 1 in addition to the operation effect 
of invention according to claim 1 or 2, . thermal efficiency is high. Since the 
distance of the flame and slab which are formed in the contiguity 
fuel-injection mouth side of a heating zone 1 is small, while the distance of 
the center of a burner and a slab is missing from the band of a taking-out 
mouth from the band of the carrying-in mouth of a slab, for example, large in 
order of the heating zone 1, the heating zone 2, and the heating zone 3, and 
the amount, of heat transfer to the slab in a heating zone 1 moreover becomes 
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large, temperature rise speed becomes large. Since the flame formed in the 
remote fuel-injection mouth side of a heating zone 3 on the contrary becomes 
far from a slab, it becomes close to a ceiling and the heat is reflected in [ 
whole ] a furnace at the ceiling, the heat transfer unevenness to a slab 
decreases and the temperature of a slab is equalized. 

[0016] According to invention according to claim 4, it adds to the operation 
effect of invention according to claim 1, 2, or 3. Since either of the burners 
used as a pair works and a burner works at the so-called police box which 
another side stops and subsequently stops on the contrary, and that another 
side works sets a predetermined time interval, and is repeated by turns The 
uneven heating of the cross direction of a slab is equalized and the heating 
unevenness of a slab is canceled. 
[0017] 

[Embodiments of the Invention] The example of a gestalt of operation of this 
invention is explained with reference to a drawing. Drawing of longitudinal 
section showing the continuous heating furnace concerning the example of a 
gestalt of operation of the 1st of this invention in drawing 1 , the 
cross-sectional view in which drawing 2 shows a part of heating zone IP of 
drawing 1 , the cross-sectional view in which drawing 3 shows a part of heating 
zone 2H of drawing 1 , and drawing 4 are the cross-sectional views showing a 
part of soaking-zone 3U of drawing 1 . 

[0018] The continuous heating furnace 80 concerning the example of a gestalt of 
operation of the 1st of this invention is divided in three bands of heating 
zone IP which heat a slab 90 beforehand in the move direction of a slab 90, 
heating zone 2H which heat a slab 90 by the reducing atmosphere, heating zone 
3U which heats a slab 90 by the oxidizing atmosphere and equalizes the 
temperature in a slab 90, and. And the burner 10 constituted as follows by the 
method of the upper and lower sides of the furnace wall 81 of each of that band 
and a slab 90 is arranged. Namely, 800 degrees C or more tempered air 2c Or it 
centers on the air exhaust nozzle 20 (you may prepare two or more air exhaust 
nozzles in this level) which can inject 800 degrees C or more tempered air 2c 
and 2d of primary fuel. The remote fuel-injection mouth 40 which can inject the 
same secondary fuel 2e is arranged at the side with the contiguity 
fuel-injection mouth 30 far from a slab 90 which can inject secondary fuel 2e 
to the side near a slab 90, respectively. Moreover, the 1st control valve 35 
which can adjust the amount of fuel supply is attached to the contiguity 
fuel-injection mouth 30 (you may prepare two or more contiguity fuel-injection 
mouths in this level), and the 2nd control valve 45 which can adjust the amount 
of fuel supply is attached to the remote fuel-injection mouth 40 (you may 
prepare two or more remote fuel-injection mouths in this level). As primary 
fuel and secondary fuel, the ** part of the oils, such as gas, and a fuel oil, 
lamp oil, is carried out. In addition, 800 degrees C or more tempered air 2c 
can be obtained by using an accumulation formula burner, a thermal accumulator, 
or a recuperator. 

[0019] Furthermore, the relation between the amount Ql of fuel supply to the 
contiguity fuel-injection mouth 30 of each band and the amount Q2 of fuel 
supply to the remote fuel-injection mouth 40 is set up as follows through the 
1st and the 2nd control valve 35 and 45 which can be adjusted separately. 
Heating zone IP namely, the amount Ql of fuel supply to the contiguity 
fuel-injection mouth 30 Abbreviation etc. is spread and set as the amount Q2 of 
fuel supply to the remote fuel-injection mouth 40. heating, zone 2H the amount 
Ql of fuel supply to' the contiguity fuel-injection mouth 30 It is set up so 
that it may become larger than the amount Q2 of fuel supply to the remote 
fuel-injection mouth 40, and heating zone 3U is set up so that the amount Ql of 
..fuel supply to the contiguity fuel-injection mouth 30 may become smaller than 
the amount Q2 of fuel supply to the remote fuel-injection mouth 40. In 
addition, even if automatic, manual may be used for the 1st and an opening 
setup (0-100) of the 2nd control valve 35 and 45, and you may make it control 
them by the controller for example, according to combustion conditions. 
[0020] if it explains concretely, in the entrance side of heating zone IP, the 
amount Ql of fuel supply to the contiguity fuel-injection mouth 30 is equal to 
it Q2 to the remote fuel-injection mouth 40 first (for example, Ql:Q2=50:50) — 
it needs — since it is set up, the temperature of the near flame of the 
contiguity fuel-injection mouth 30 near a slab 90 is high, and a temperature 
crr^Hipnt with a slab 90 is also large For this reason, the amount of heat 
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transfer to a slab 90 is high, and the temperature of a slab 90 rises rapidly. 
In addition, for a low reason, in this region, generation of the scale has 
little temperature of a slab 90 in comparison. Moreover, a flame length is 
short as compared with heating zone 2H and heating zone 3U which are mentioned 
later. 

[0021] furthermore, in the side near heating zone 2H in which the temperature 
of a slab 90 carried out remarkable elevation the amount Ql of fuel supply to 
the contiguity fuel-injection mouth 30 is larger than that [ Q2 ] to the remote 
fuel-injection mouth 40 (for example, Q1:Q2=100:0) — it needs, since it is set 
up While the near air contents of the contiguity fuel-injection mouth 30 run 
short, the rate of combustion falls, a flame becomes long and the temperature 
falls, fuel serves as incomplete combustion and a non-burned component 
generates it. Although the temperature of this flame is low, the degree of 
radiation is high, since it is close to a slab 90, the amount of heat transfer 
is comparatively high, and it reaches for a short time at desired temperature. 
However, for a low reason, the attainment temperature is low, it is overheated 
and a flame temperature does not cause melting etc. And since atmosphere serves 
as reducing, generation of the scale is also suppressed, however, the air 
content supplied from the air exhaust nozzle 20 — the burner 10 whole — ** — 
since it is supplied so that an excess air ratio may become large slightly from 
1 if it carries out, although a non-burned component once occurs partially in 
the contiguity fuel-injection mouth 30 side, mixture with air progresses toward 
the nose of cam of a flame, and, finally it burns completely Therefore, there 
are also few amounts of combustion gases, thermal efficiency is high, and 
environment is not polluted. In addition, you may supply little primary fuel to 
the air exhaust nozzle 20 for combustion stabilization, although it operated as 
Q1:Q2=100:0 in drawing 3 — 80 : — it can be set as arbitration, such as 20 and 
70^30 Moreover, you may gather the ratio of Ql and Q2 gradually with 
Qi:Q2=50:50 to 60:40, 70:30, 80:20, and 90:10,100:100 as it is set to heating 
zone 2H from heating zone IP. 

[0022] Next, in heating zone 2H, since the amount Ql of fuel supply to the 
contiguity fuel-injection mouth 30 is larger than that [ Q2 ] to the remote 
fuel-injection mouth 40 (for example, Ql :Q2=100:0), the temperature and the 
degree of radiation of the near flame of the contiguity fuel-injection mouth 30 
near a slab 90 are high, since a temperature gradient with a slab 90 is also 
large, the amount of heat transfer to a slab 90 is high, and the temperature of 
a slab 90 rises And since the near air contents of the contiguity 
fuel-injection mouth 30 near a slab 90 run short, a non-burned component occurs 
and it becomes a reducing atmosphere, generation of the scale of the front face 
of a slab 90 is suppressed. Moreover, a flame becomes long. 
[0023] Finally it sets to heating zone 3U. Since the amount Ql of fuel supply 
to the contiguity fuel-injection mouth 30 is smaller than that [ Q2 ] to the 
remote fuel-injection mouth 40 (for example, Q1:Q2=0: 100), Although the 
temperature of the near flame of the contiguity fuel-injection mouth 30 near a 
slab 90 is low, the amount of heat transfer to a slab 90 is low since a 
temperature gradient with a slab 90 is also small, and the skin temperature of 
a slab 90 hardly goes up, equalization of internal and external temperature 
progresses. Moreover, it becomes long like heating zone 2H. And the near air 
content of the contiguity fuel-injection mouth 30 becomes superfluous, the 
circumference of a slab 90 serves as an oxidizing atmosphere, it is thin, the 
scale which was generated on slab 90 front face by heating zone IP and heating 
zone 2H and which cannot exfoliate easily oxidizes, and the detachability is 
raised. On the other hand, since the flame formed in the remote fuel-injection 
mouth 40 side is reflected in near at the ceiling and the heat is reflected by 
the long distance from a slab 90, and the ceiling in [ whole ] a furnace, the 
heat transfer unevenness to a slab 90 decreases, and soaking-ization of a slab 
90 is promoted. 

[0024] In addition, although a non-burned component once generates partially 
the region where the amount of fuel supply is large by being set up so that an 
excess air ratio may become [ the air content to which any band is supplied 
from the air exhaust nozzle 20 as mentioned above ] slightly and large from 1 
as the burner 10 whole, mixture with air progresses toward the nose of cam of a 
flame, and finally it burns completely. Therefore, there are also few amounts 
of combustion gases, thermal efficiency is high, and environment is not 
polluted. 



http : / / www4 . ip dl . jpo . go . jp/cgi-bin/tran jveb.cgLe jje 



[0025] Next, in addition to the composition of the example of a gestalt of the 
2nd operation of a ****, if drawing 5 or drawing 8 explains the example of a 
gestalt of the 2nd operation, as shown in drawing 5 The relation between the 
distance LI of the center of a burner 10 and slab 90 in heating zone IP, the 
distance L2 of the center of a burner 10 and slab 90 in heating zone 2ti[ and 
the distance L3 of the center of a burner 10 and slab 90 in heating zone 3U The 
position (height) of the burner 10 in each band is set up so that it may be set 
to L1<L2<L3. it — the above-mentioned operation effect — in addition — since 
the distance of the flame and slab 90 which are formed in the contiguity 
fuel-injection mouth 30 side of heating zone IP is small, while the amount of 
heat transfer to the slab 90 in heating zone IP becomes large — temperature 
rise speed — being large — the time which a preheating or heating takes is 
shortened Moreover, since the flame formed in the remote fuel-injection mouth 
40 side of heating zone 3U on the contrary becomes far from a slab 90, it 
becomes close to a ceiling and the heat is reflected in [ whole ] a furnace at 
the ceiling, the heat transfer unevenness to a slab 90 decreases, and 
equalization of the temperature of a slab 90 is promoted. 
[0026] Next, if drawing 9 explains the example of a gestalt of the 3rd 
operation, the furnace walls 81 and 81 parallel to the move direction of the 
slab 90 of the above-mentioned continuous heating furnace 80 which face are 
faced mutually, respectively, and burners 10 and 10 are arranged so that a pair 
may be made. And combustion heating conditions are set up as follows so that 
the operation of burners 10 and 10 which faces, and a pause may set a 
predetermined time interval and may be repeated by turns, namely, so that one 
burner 10 may work to a police box. That is, either of the burners 10 and 10 
which faces carries out fixed time operation, air and fuel are injected toward 
the furnace wall 81 of another side from one furnace wall 81, and another side 
stops in the meantime, subsequently, a burner 10 worked [ while ] on the 
contrary and is the same — a time pause is carried out, another side works in 
the meantime, and air and fuel are injected toward one furnace wall 81 from the 
furnace wall 81 of another side In addition, the excess air ratio of each whole 
burner 10 is held at a value slightly higher than 1. 

[0027] Although the flame formed by each burner 10 changes with setup of the 
combustion condition, respectively, from the furnace wall 81 of the side by 
which air and fuel are injected, toward the furnace wall 81 which faces, 
temperature and a configuration, atmosphere, etc. change and it has a 
characteristic distribution for all. Therefore, crosswise heating to a slab 90 
is not uniform, and there is a possibility that heating unevenness may arise. 
Since the distribution of temperature and a configuration, atmosphere, etc. 
sets a predetermined time interval, it becomes a retrose and the uneven heating 
of the cross direction of a slab 90 is equalized by being set up so that the 
operation of burners 10 and 10 which faces, and a pause may set a predetermined 
time interval and may be repeated by turns to it, the heating unevenness of a 
slab 90 is canceled. In addition, one of the furnace walls 81 (both are 
sufficient) is adjoined not only among what is arranged so that a pair may be 
made, respectively to the parallel furnace walls 81 and 81 which face burners 
10 and 10 on both sides of the heated body 90 but among the parallel furnace 
walls 81 and 81, and you may make it arrange. 

[0028] Drawing 10 explains the example of a gestalt of the 4th operation to the 
last. In the 1st mentioned above or the example of a gestalt of the 3rd 
operation, although the 1st control valve 35 which can be adjusted, and it 
attach independently the 2nd control valve 45 which can be adjusted if needed, 
respectively for the amount of fuel supply to the remote fuel-injection mouth 
40, the amount of fuel supply to the contiguity fuel-injection mouth 30 As it 
changes to this and is shown in drawing 10 , use the rate control valve 55 of a 
fuel-supply quantitative ratio, it enables it to perform work of the 1st 
control valve 35 and the 2nd control valve 45 with one valve, and regulation of 
the ratio of the amount of fuel supply to the contiguity fuel-injection mouth 
30 and the remote fuel-injection mouth 40 may be enabled if needed. The side 
near the heated body 90 which affects it substantially to the heated body 90 by 
it can be adjusted in an oxidizing quality or reducing (the thing of this 
middle nature is also included) arbitrary atmosphere. In addition, even if 
automatic, manual may be used for an opening setup (0-100) of the rate control 
valve 55 of a fuel-supply quantitative ratio, and you may make it control it by 
the controller for example, according to combustion conditions. 
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[0029] In addition, the continuous heating furnace 80 of this example of an 
operation gestalt was divided in the band of plurality [ inside / of one 
furnace body ]. Although explained supposing the case of heating zone 3U, which 
hits the band of the heating zone 2H and the taking-out mouth of a slab 90 
which hit heating zone IP which hit three bands, i.e., the band of the 
carrying-in mouth of a slab 90, as an example, and the band inserted into the 
band of the carrying-in mouth of a slab 90, and the band of a taking-out mouth 
Even the thing of two bands or four bands or more is applied without being 
restricted to especially this. • 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the ratio to it to the remote fuel-injection 
mouth of the amount of fuel supply to a proximity fuel-injection mouth is set 
up proper for every band according to the heating purpose of a slab as above 
according to invention according to claim 1 or 2, While the amount of heat 
transfer according to the heating purpose of a slab is obtained, the atmosphere 
of the side near the slab which affects it substantially to a slab is held 
proper. And although a non-burned component once generates partially the region 
where the amount of fuel supply is large by setting up the air content to which 
any band is supplied from an air exhaust nozzle so that an excess air ratio may 
become large slightly from 1 as the whole burner, mixture with air progresses 
toward the nose of cam of a flame, and, finally it burns completely. Therefore, 
there are also few amounts of combustion gases, thermal efficiency is high, and 
environment is not polluted. A flame length can also be changed by changing the 
ratio to it to the remote fuel-injection mouth of the amount of fuel supply to 
a proximity fuel-injection mouth. Especially according to invention according 
to claim 2, since two control valves return to one rate control valve of a 
fuel-supply quantitative ratio, part mark are mitigated. 
[0031] Since the distance of the center of a burner and a slab is set [ 
according to invention according to claim 3 ] up proper for every band 
according to the heating purpose of a slab in addition to the operation effect 
of invention .according to claim 1 or 2, While the optimal amount of heat 
transfer according to the heating purpose of a slab is obtained, the atmosphere 
of the side near the slab which. affects it substantially to a slab is held the 
optimal. 

[0032] According to invention according to claim 4, since an excess air ratio 
is held at a value slightly higher than 1 in addition to the operation effect 
of invention according to claim 1, 2, or 3, thermal efficiency is high. Since a 
burner moreover works at the so-called police box, the uneven heating of the 
cross direction of a slab is equalized and the heating unevenness of a slab is 
canceled. 



[Translation done. ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing of longitudinal section showing the continuous 
heating furnace concerning the example of a gestalt of operation of the 1st of 
this invention. 

[Drawing 2] It is the cross-sectional view showing a part of heating zone IP of 
drawing 1 . 

[Drawing 3] It is the cross-sectional view showing a part of heating zone 2H of 
drawing 1 . 

[Drawing 4] It is the cross-sectional view showing a part of heating zone 3U of 
drawing 1 . 

[Drawing 5] It is drawing of longitudinal section showing the continuous 
heating furnace concerning the example of a gestalt of operation of the 2nd of 
this invention. 

[Drawing 6] It is the cross-sectional view showing a part of heating zone IP of 
drawing 5 . 

[Drawing 7] It is the cross-sectional view showing a part of heating zone 2H of 
drawing 5 . 

[Drawing 81 It is the cross-sectional view showing a part of heating zone 3U of 
drawing 5 . 

[Drawing 9] It is the cross-sectional view showing a part of continuous heating 
furnace concerning the example of a gestalt of operation of the 3rd of this 
invention. 

[Drawing 10] It is the cross-sectional view showing a part of continuous 
heating furnace concerning the example of a gestalt of operation of the 4th of 
this invention. 

[Drawing 11] It is drawing of longitudinal section showing the conventional 
example. 

Drawing 121 It is the cross-sectional view showing a part of drawing 11 . 

Description of Notations] 
Continuous Heating Furnace 
la Furnace wall 
2 Burner 

2a Air exhaust nozzle 
2b Fuel-injection mouth 
2c Air 

2d Primary fuel 
2e Secondary fuel 
10 Burner 

20 Air Exhaust Nozzle 

30 Contiguity Fuel-Injection Mouth 

35 1st Control Valve 

40 Remote Fuel-Injection Mouth 

45 2nd Control Valve 

55 Rate Control Valve of Fuel-Supply Quantitative Ratio 

80 Continuous Heating Furnace 

81 Furnace Wall 
90 Slab 

LI Distance 
L2 Distance 
L3 Distance 

Ql The amount of fuel supply 



Q2 The amount of fuel supply 
P Heating zone 1 
H Heating zone 2 
U Heating zone 3 



[Translation done. ] 
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[0 0 2 1] £<bf-, «Jt9 0©iW^tt5±#L 
fc, i0lR»2H^i£^«t?tt, a5S*8»if*rP 3 0^0 
M^ifefiQ 1 Sffitt»«» P 4 0 -(D^tlQ 2 <£ 
*)^*%< MtfiQl :Q2 = 100:0)45J:5 

*^J£U «S»aES!ft s «TU ^c**s*<tt5, 
50 gj&sffiT-f-S i i t »w x Wtt^ttlili: 4 9 . 
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jg-t-wttt&^o #Hfttt:»5ntt£4Sfc«>* 
fc UTf±ffi«M:# 1 J: 9«M::** < 4S J: JflHfrSft 

T^Sfc«\ fiSa»3|SH«JtP3 0O«lCtt, «5>tt^* 

i S^lc(i^|^^i--5o Sot, 

UTt> J: lr\ B3"Cf±Ql :Q 
2 = 100 : Oit-OKtfc^ 8 0:2 0, 7 0 : 

P ^feiO»# 2 Hfcft* \Z'&o XQltQ2t (Mtm* 
Ql :Q2 = 5 0 : 5 0^6»6 0 :4 0, 70:3 0, 
80:20, 90:10, 1 0 0 : 1 0 0 k'&* t-fcff 

[0 0 2 2] *MD*Mff2Hfc*5^T«:, ifiS^jSHfttt 
P 3 O^OjRfKfc&fiQ 1 i>K i&imffl&tiQ 4 0^ 
^0 2,}; 9%*^ (fl^ffQl : Q2 = l 00 : 
0) fcfc, ^9 0^l^^PgltP3 0O{|!lO^c 

±#-t-s 0 u*»t), ^90 iwis^issaaasHtitp 3 0 

[0 0 2 3] *»^iD!Rff 3U^*5^Ttt, jSK*R»« 
It P 3 0 -^Oj&iSKfcjfeBQ 1 ^ S^^Wp 4 0- 
G>-tftQ2 J: 9 (Milf Q 1 : Q2 = 0 : 10 

0) *ffl>i*9 0\Zft^7S&ffi^k$Q3 0<DW<Dlk 

f2HiBW:*<ft5. L*>t>, 2»«fi*ltP3 0 
ofloSftftd'iBM £49, »^90 ojSBfiftfbtt# 

H« 4 9 * *DlRff 1 P , *0f&^ 2 HTW 9 0 ^® 40 

OMI»tt#i(ifc&;h,*. fit*. i£(W^«*fP4 0<D^ 
fc#jft*;fc5;fcjfttt* «#9 0 
<, -t^lRtt^-C^rt^^KitSix-Sfcft^ »t9 
0^<D$£3ii?fcas/>4<49, «W9 0©»flMls*r* 

[0 0 2 4] 4*>\ flfrifc«DJ:5fc:, ^Tixoff*^, a 
««fflR2 0*9#»$jh,5S*fl:as* /<~tl0i# 
* LTttffl«lte^ l J: 9 < 45 £ 5R£S*i/ 



0-219354 

£ t>4v\, 

[0 0 2 5] ftdSfi? 2 OH«OJglli«^o^Tia 5 ftS 

*lwipx.r. IS 5 \z.7jki~£ b AtfRfti Pl-fcttS/* 

— M O<0*^£«Jt 9 0£(DSgg|L l s *P!R«r2Htr: 

*5*t*^— M O^^iflW-9 Ob<n$mL 2 Arm 
*k»3UJi*3»tS/<— M 0O+/fr£fflJt9 0 £<D5Kt 
L3tf>BB«#, LKL2<L3t45J:54f«l:i3 

1 0*>tt« (Kg) ^KtfSixT^*. ^ 
tact, ±SfiOffffi»*totlD*.-C, llDJIMfl P0>2* 
*R»*itP 3 0O«fcje*S*i5^c*i:»t9 0 irOgg 
•tf/jxsv^fc«> % jtMMFi P\z&tfz>fflft9 o^JKlfi 

< 45 £ t tin* ifiS±JHe£#*# < 4 
9, ^SS4fcfl*DjRfwS1-5«FlBdsS«ISii5o Sfc. 
K#Jc*l»#3 ua&MjftftfHf □ 4 0 S*t 
S^c**«, »t9 0^btt3*<4 5, 35#fciS<49* 

ojRfiSt? fej&*d>4< 4 9, ^90 oiaS©*&— ft^s 

[0 0 2 6] &^»3<7)JllfiO*lffi«SrH9|iJ:9ttW 
i"5t, ±K»«*D«ap8 OC0^9 0<O»toJyfo\Z¥- 

U J: 5^—^-1 0, l 0^|sg$tixvN5o 

L^fc, ttasht"5/<— ^1 0, 1 0O|£tb> *ifcis % gf 

*>^#ic-^co^<-^ l o jftSjjaBi-rs J: 5«R«*fR*# 

—mo, io^^fn^-^-MfWu 

[0 0 2 7] M 0fcJ:oT#J*3frS*jft«:, 

*^«tt*#©R^J:oT^-etu«45*s, ^Ttv 

^^Sr^r-f 5 0 Z<Dtztb, «Ut 9 0 
O^D^i?U-X*4<> iPjRtf^^DS^^fcS. 
tJil:#UT, «*rt-5/<— M 0, l O^K, *Jh 
BBE©»IBIIBB*ri3^T2KZlal»9aSix5J: 5R 

tmmzftz. ft*. /<-tio, io»»#9o 

£&^T**S#1~5¥?t42p^8 1,8 1 
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te-t£5&mi-Z>t<ntdtfX*%:<, W^f^MS 1, 8 

[0028] Mc&\z.fg4<omm<ojmm*®i oia^ 

810 Iw^i-J; 5 fc % Jttm^S^m# 5 5 £ 70 
ftffiLT. 3nR»#3 5£#2RgB#4 5<DR*fcl 
o0#TtfT*. iE^ftftN- P 3 0 *J J: tfiS 
H*8PH»JtP 4 O^^js^iotb^sr^^i^-c 

ttLTJIKttfclBS*^*.*, attDfR#9 0lciEvMB4: 
#5 5£>BB£R£ (o~ioo) ttgft-ct^KrcfcJ: 

[0029] tete^nmi&mmnmmmfcz 0 1 

1"ftfct)^9 0^«AR©»*fc*)fcSiDlR»l 
P. fllH-9 0(0»APO#«fc»ttiPO#«lC»E*ttfc 

tvfcH6*tSitft< 2W!frCfc* *>S^tt4*«EU: 
[0 0 3 0] 

[«WoSb*] &±<d 1 45 ij a*3S 1 xi± 2 KB**©* 30 

3p«»p^jSB»«i&»o, &ffimnmMQ^<D*:Mz 

fiM*S*uS. U&>fc^r*b<&»ttfc. £««ttJPJ:!m 
RjWz** < ft 5 «t 5K*S^a r £ J: t) v *R1B^*& 

*fto*Ki«!i^ota}i[ioa*#», 40 

*B»*#K<. im*»fc*S£fc*ftv\ iHSaffH* 
[0 0 3 1 ] 3 l-ffitfeo*^^ DMtS l 
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fcaiEfcRjeSfi/t^Sfci^ fli^iDjRSftlaSDfc 

[0 0 3 2] »*«4 lwE«038^^ itttf , IfcfrK 
1, 2 Xtt 3 fcE««)»W©ftfflS*»inDjtT, «g«tt 

[■BonmftRR] 

[Hi] 1 ^Iloi WJ!^b6SIM 

fptt-twrnmrnx+hz* 

[12] BBl©lDR»lPO-»»«r^-t«»ifH-C*) 
[13 3] Hl^iD}R#2H^-«^S:^i-«Br®ia-efc 

So 

[1^4] aioaD^suo-a^sr^-^RWffiig-ej, 

[0 5] ^^OM2C0^O^^Ji^^5ii^M 

[0 6] m 5 <&*DJR# 1 P <0-»#&^-t1ft»r®|gT-fc 
So 

[0 7] B5OiD}R»2H<0— ffl^*^-t«»rffiHT**> 
60 

[0 8] 0 5(OMS3U©- »#*^+1WrffiH-C*> ' 
5 0 

[0 9] **WoSB3^JIKo®^Jt«b-55a*iPiR 

[010] **KoSB4^|tJ6o^lB«lc«t>-65gj«*D 

[011] «*««r^-t1H»BH"e*S. 
[012] 01 l<O-»^Sr^i-«»rffi0Tft>5 o 
[«HW>RW] 
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